Abstract-In a recent paper, Younis et al. propose an apparently interesting methodology for the computation of the interference received by a spaceborne passive sensor from terrestrial interferences. However, the paper seems to require some clarifications, as some of the conclusions are questionable. This comments paper aims at identifying the most outstanding issues of the publication.
In a recent paper [1] , Younis et al. propose an interesting methodology for the computation of the interference received by a spaceborne passive sensor from terrestrial interferences. However, it appeared that the publication was questionable on several aspects as it raised a number of questions which require to be reviewed. It was also felt that, in some instances the assumptions made are erroneous. Consequently, some of the conclusions of the publication might be misleading, and thus [1] requires some clarifications.
II. MAIN ISSUES
So as to give a basis for clarifying potential issues with [1] and avoid misleading conclusions here are a few points which have to be stressed. 1) In [1] , two basic notions for earth exploration satellite sensors (i.e., sensitivity and interference threshold) are confused. The exact signification of these two terms is as follows. a) The sensitivity reflects the minimum variation in radiance that a given sensor is able to detect. The word sensitivity is reserved to the satellite resolution itself, which is the performance actually achieved by the satellite. Recommendation ITU-R (International Telecommunication Union Radiocommunication sector) SA.1028-2 indicates the list of the applicable sensitivities for each frequency band. b) Concerning the interference threshold, it is quite easy to realize that if interference is allowed at the sensitivity level, you will no longer be able to detect variations in radiance with this sensitivity. To that respect, Recommendation ITU-R SA.1029-2 shows that the interference threshold must be taken as 20% of the sensitivity. 2) In [1] , the authors use the 0.3-K sensitivity as an interference threshold while the current ITU-R Recommendation SA.1028-2 gives 0.05 K and, as stated in 1) above, Recommendation SA.1029-2 gives the corresponding interference threshold at 0.01 K. This represents a difference of 15 dB in interference calculation, which is certainly not negligible. The ITU-R group responsible for all ultrawideband issues [Task Group (TG) 1/8], including short-range radars (SRRs), has definitively recognized the adequacy and relevance of Recommendation ITU-R SA.1029-2. It is to be noted the that last revision of this Recommendation (SA.1029-2) has been agreed and proposed by meteorological experts from many countries and institutes.
3) In [2] , English compares the interference threshold for 23.6-24.0 GHz over land and sea and found them to be similar. When radio-frequency interferences (RFIs) are greater than 1/10th of the innovation it is considered to be significant (i.e. likely to cause misinterpretation of the innovation). 1 It was studied how often at a given threshold (say 0.2 K) 1/10th of the innovation is less than the threshold. For sea points 32% of points fall below 0.2 K. That is to say RFI of 0.20 K would exceed 10% of the innovation 32% of the time. For land points [2] shows that RFI tolerance is slightly lower than for sea points, not higher as might have been expected. 38% of land points fall below 0.20 K. That is to say RFI of 0.20 K would exceed 10% of the innovation vector 38% of the time. To reduce significant interference to occur less than 5% of the time over land would require a threshold of 0.03 K at most, preferably lower. This is broadly consistent with Recommendation ITU-R SA.1029-2. It has also to be emphasized that these criteria are more than likely to become even more stringent in the future while passive sensors will improve, taking advantage of the technological advances, to better meet accuracy and sensitivity requirements.
4) Reference quoted in [1] under label [5] ( [3] of this correspondence) is inadequate and should be ITU Radio Regulations footnote 5.340, which states that "all emissions are prohibited" in the 23.6-24-GHz band, among others.
5) The generic formula given in [1] under number (8) and which is based on the development given in the appendix might be of interest to perform generic calculations independently of satellites characteristics. However, during recent ITU-R meetings [Working Party (WP) 6) The value for the opacity which is used ( = 0:5) is not adequate for the 23.6-24-GHz band. For example, at an angle of 0 (i.e., at zenith), it gives an atmospheric attenuation of 2.17 dB, when the maximum is of 1 dB (in tropical zones) and a typical range is from 0.5-0.8 dB, according to Recommendation ITU-R P.676-5. This means that = 0:15 is a better suited figure.
7) The measurement sketch described in Section IV of [1] introduces an inconsistency with regard to the geometry of the interference at the satellite. This is due to the fact that the distances in the anechoic chamber in Ispra (20 m) are not comparable to those experienced with a satellite (more than 700 km). As shown in Fig. 3 of [1] , it implies that the measurements combine the direct path and the scattered path at different incidence angles whereas in real life the two paths are parallel. Acknowledging that the direct path interference is controlled by the antenna sidelobe attenuation, it would have an impact on the combined interference. In addition, this discrepancy may also introduce a difference in phase that could influence the measurements. It is difficult to accurately assess the impact of this on the validity of the results but the issue should have been discussed in the paper, as it makes interpretation of the results difficult. However, the measurements and simulations contained in [1] seem to show that the scattered effect is much more important at low elevation. As an example, based on Fig. 3 of [1] , and assuming that the path of the scattered interference is parallel to the direct path, this would result in a higher combined interference and hence a lower coupling factor.
8) The paper [1] suggests a value of 026 dB for the coupling factor but does not provide real rationale for it. Table IV in [1] gives mean and max values of the coupling factor, but it is averaged over all angles. On the other hand, Fig. 11 in [1] provides "average polarimetric coupling coefficient over " that shows that at = 0 (which corresponds to the zenith and hence to the elevation related to cross-track nadir sensors), the average coupling is roughly 022 dB for vertical polarization and 015 dB for horizontal polarization. As average values, this would support to retain 015 dB as coupling factor in the final calculations or at a minimum 022 dB if we only account for vertical polarization. A coupling factor of 026 dB is hence too low to be suggested as typical. Current and agreed calculation within ITU-R or Europe have considered a 024-dB coupling factor, based on United States National Oceanic and Atmospheric Administration (NOAA) simulations and tests, that is hence already lower than what the results seem to show in [1] . For global (worldwide) numerical weather prediction (NWP) as for climatology, it is necessary to have the same accuracy for the satellite radiances over lands and over oceans in the band 23.6-24 GHz. For local and regional NWP as over Europe, the U.S., China, etc., most of the data needed are over land and the progress of these NWP requests more and more accurate data. That includes now casting to protect people and goods.
It is thus very important to ensure data quality and minimize potential sources of interferences. It was felt that [1] started the right approach through the analysis of potential level of interferences caused by the implementation of a new system. It was nevertheless found most unfortunate that some of the assumptions made were not always the best and that some aspects of the methodology potentially lead to underestimations of the actual interference level. It is therefore important to correct misleading conclusions from [1] so as to avoid wrong decision, jeopardizing the future or NWP.
